Coupling the TCR to downstream signalling pathways: the role of cytoplasmic and transmembrane adaptor proteins.
Engagement of the T-cell receptor (TCR) complex initiates a cascade of intracellular events ultimately leading to T-cell proliferation and differentiation. One of the first detectable consequences of TCR triggering is the activation of cytoplasmic protein kinases which, through phosphorylation of specific substrates, couple the TCR to downstream signalling cascades. Although it is well established that activation of the Ras- and the calcium-dependent calcineurin pathway is required for the achievement of T-cell activation, the precise mechanism as to how the TCR is connected to these intracellular effector molecules is still unclear. Major progress has been made in this regard with the molecular characterization of novel cytoplasmic and transmembrane molecules called adaptor proteins which integrate TCR-mediated signals at the intracellular level thus allowing fine tuning of T-cell responses.